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(57) Abstract 



A connector assembly and disinfectant system is provided for any system requiring a connection, such as during a peritoneal dialysis 
procedure. The connector assembly includes a transfer set connector and a disposable connector. The transfer set connector and disposable 
connector each include a member that joins to create a fluid paih. The disposable connector contains a housing that inchides a ring partially 
samratcd witfi disinfectant for badiing the transfer set member near die opening of the fluid path when a connection is made. The ring 
forms an opening thnxigh which the transfer set member passes. At disconnection, the nansfer set member passes throudi a section of the 
nng havmg wiping properties to wipe the member dry. 
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SPECIFICATION 
TITLE 

PERITONEAL DIALYSIS TUBE CONNECTION WITH DUAL DESINFECTANT SYSTEM. 

5 

The present invention generally relates to a 
connection system and method for peritoneal dialysis. 
More specifically, the invention relates to a connection 
system, used in peritoneal dialysis, having a 

10 disinfectant system that allows for disinfection at 

connection without additional effort or mess. 

In peritoneal dialysis, a dialysate fluid is drawn 
from a source, e.g. a bag, and delivered via an external 
catheter to a peritoneal catheter that is implanted in 

15 the patient's peritoneal cavity. A connector connects 

the external catheter to the peritoneal catheter. The 
connector is required to withstand numerous connections 
and disconnections. Equally important to the successful 
treatment of renal patients using peritoneal dialysis is 

20 that an effective means exists for disinfecting this 

connection. 

Typically, the method for disinfection involves 
immersion in povidone iodine, bet adine or another messy 
disinfectant. Such a system requires more effort by the 

25 user prior to and after disinfection. 

Additionally, the greater the number of 
manipulations of the disinfecting connection, the greater 
is the risk of peritonitis, a potentially dangerous 
complication of peritoneal dialysis. 

30 Typically, staphylococci and other pathogens travel 

down the lumen of the catheter and enter the peritoneal 
cavity once a disinfecting technique has been neglected. 
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Peritonitis can be painful and temporarily 
diminishes the hydraulic permeability of the peritoneal 
membrane, rendering the renal treatment less successful. 
More resistant infections, leading to septicemia and 
5 death, can occur. Of the patients who abandon peritoneal 
dialysis, most do so because of repeated infections. 

Because many patients perform the entire continuous 
ambulatory peritoneal dialysis (CAPD) procedure 
themselves, manipulations of the disinfecting connection 
10 often result in a contaminated system when the method of 

disinfection is too complicated or inconvenient for the 
patient. If breaks in the disinfecting connection system 
cannot be performed without contaminating the system, the 
entire system or at least the contaminated components 
15 must be replaced, thus increasing potential complications 

and costs of the treatment. 

Today in the health care setting, simple and 
effective procedures that promote patient independence 
are becoming an important goal for outpatients, including 
20 (CAPD) patients. 

Therefore, a need exists for an improved system of 
disinfection for connection systems in peritoneal 
dialysis applications as well as a method for providing 
peritoneal dialysis. 

25 SUMMARY OF THE TCTngKnTTPtf 

The present invention provides an improved system 
and method for ensuring disinfection when establishing 
fluid communication between a first site and a second 
site. 

30 To this end, in an embodiment of the present 

invention, a connector system is provided for enabling 
fluid flow. The system has a fluid pathway defined by 
a first fluid pathway and a second fluid pathway. A ring 
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having an opening is further provided. The ring is 
disposed within the second fluid pathway and includes a 
first section having absorbent properties and a second 
section having wiping properties. Further, the first 
5 section contains a disinfectant. 

In an embodiment, the second housing is constructed 
and arranged so as to prevent the first section and the 
second section from moving within the connector system. 
In an embodiment , the first section is adjacent to 
10 the second section. 

In an embodiment, one of the sections is dry. 
In an embodiment, the first section and the second 
section are integrally formed. 

In an embodiment, an integrated clamp is located 
15 within the first housing. 

In an embodiment, the first member and the second 
member are substantially in constant contact with the 
disinfectant until disconnection. 

In an embodiment, a frangible is operatively 
20 connected to the second housing wherein the frangible is 

detachable from the second housing. 

In another embodiment of the present invention, a 
system is provided for disinfecting a connection. The 
system has a first fluid pathway, a second fluid pathway, 
25 and a connector that connects the first fluid pathway and 

the second fluid pathway. The connector establishes 
fluid communication therebetween- A housing is within 
the connector wherein the housing includes a ring, the 
ring including a first section without disinfectant and 
30 a second section with disinfectant. A means for 

receiving a member to be disinfected through the ring is 
further provided. 

In an embodiment, the second section is foam. 
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In an embodiment, the first section and the second 
section are integrally formed. 

In an embodiment, the housing is constructed and 
arranged to prevent the ring from moving. 
5 In another embodiment of the present invention, 

method is provided for providing peritoneal dialysis. 
The method comprises the steps of: providing a first 
member in fluid communication with a supply of dialysate; 
providing a second member in fluid communication with a 

10 peritoneal cavity of a patient; providing a connector 

which, when attached, provides selective fluid 
communication between the first member and the second 
member; providing a ring within the connector, the ring 
including a first section with wiping properties and a 

15 second section with absorption properties; passing the 

first member through the ring at connection; and 
retracting the first member back through the ring at 
disconnection . 

In an embodiment, the first member passes through 

20 the first section prior to the second section at 

connection. 

In an embodiment, the first member is in 
substantially constant contact with the second section 
during connection. 
25 In an embodiment, the first section is placed 

adjacent to the second section. 

In an embodiment, the ring is constructed and 
arranged to include an opening in fluid communication 
with the first member. 

In an embodiment, means is provided for sealing a 
connection between the first member and the second 
member . 
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Yet another embodiment of the present invention 
provides a housing defining an interior. A first piece 
having absorption properties is located within the 
interior. A second piece having wiping properties is 
5 located within the interior. The second piece is 

adjacent to the first piece. A disinfectant is contained 
within the first piece. An opening is provided through 
the first piece and the second piece. 

It is, therefore, an advantage of the present 
10 invention to provide an improved connection system. 

Another advantage of the present invention is to 
provide an improved disinfectant system that can be used 
in connection systems to disinfect connector components. 
Still further, an advantage of the present invention 
15 is to provide an easy and non-messy mode of disinfecting, 

requiring little or no additional effort by the user. 

An additional advantage provided by the present 
invention is to provide a connection system that can be 
used in any system requiring a connection. 
20 Moreover, another advantage of the present invention 

is to provide a connection system that does not require 
additional components. 

Yet a further advantage of the present invention is 
to provide a connection system having simple sealing and 
25 locking methods. 

Another advantage of the present invention is to 
provide a connection system having flow regulation in a 
portion thereof. 

Yet another advantage of the present invention is 
30 to provide a connection system that allows for 

containment of a disinfectant . 

A still further advantage of the present invention 
is to provide a connection system having the capacity to 
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keep two connecting pieces in nearly constant contact 
with an antimicrobial substance. 

Another advantage of the present invention is to 
provide a connection system using a disinfectant without 
5 creating a messy environment therearound. 

Furthermore, an advantage of the present invention 
is to provide an improved system for allowing fluid 
connections and disconnections in continuous ambulatory 
peritoneal dialysis- 
10 Additional features and advantages of the present 

invention are described and will be apparent from the 
detailed description of the presently preferred 
embodiments and from the drawings. 

BRIEF DESCRIPTIQM OP THE DRAWTMH^ 

15 Figure 1 illustrates a plan view of an embodiment 

of a connector of the present invention. 

Figure 2 illustrates a cross-sectional view taken 
generally along the line II- li of Figure 1 of a transfer 
set and a connector in a connected position. 
20 Figure 3 illustrates a cross -sectional view of an 

embodiment of a transfer set and a connector in an 
unconnected position. 

Figure 4 illustrates a cross -sectional view of an 
embodiment of a housing including two adjacent pieces 
25 therein. 

Figure 5 illustrates a cross-sectional view of an 
embodiment of a housing including a single piece having 
an area with disinfectant and an area with little or no 
disinfectant . 

30 Figure 6 illustrates an embodiment of a method of 

use of the connector of the present invention in a system 
for conducting peritoneal dialysis. 
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DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBQPT^ff»|rrp 

The present invention provides a connection system 
including a disinfecting system for any system requiring 
5 a connection, such as connection of a first length of 

tubing or other conduit to a second length of tubing or 
other conduit, such as for peritoneal dialysis. The 
present invention is designed to provide a safe and easy 
connection and disinfecting system for the user/patient 
10 without any mess. To this end, the present invention 

provides a disinfectant system used within a connection 
system. 

Although, in a preferred embodiment, the method and 
system of the present invention can be used for 
15 peritoneal dialysis, it should be appreciated that the 

system and method can be used for a variety of other 
applications. 

Pursuant to an embodiment of the present invention, 
the disinfectant system includes at least one ring. The 
ring may be a first piece without absorbent properties 
and a second piece with absorbent properties. The second 
piece, in a preferred embodiment, has a disinfectant 
incorporated therein. At connection, a member to be 
disinfected passes through the first piece; then the 
25 member passes through the second piece where the member 

is disinfected. At disconnection, when the member is 
retracted, the member passes back through the first piece 
where the member is wiped dry. 

In a preferred embodiment, the second piece is a 
30 foam ring having open cell properties in which the 

disinfectant can be absorbed and held. The first piece 
is a material having closed cell properties, i.e. 
incapable of absorption, such that the first piece 
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provides a wiping function. It should be understood, 
however, that the first piece and the second piece may 
be incorporated as a single piece having dual properties 
of absorption and non- absorption. Further, other 
5 materials other than foam may be implemented by those 

skilled in the art. 

Referring now to the drawings, Figure 1 generally 
illustrates an assembly l including a transfer set 
connector 10 and a disposable connector 12 in a connected 

10 position. In an embodiment, a clamp 16 (shown in Figure 

2) and a frangible 14 are integral parts of the 
disposable connector 12. The clamp 16 is integrated into 
the body of the disposable connector 12 to improve 
useability and, when activated, to prevent entrance of 

15 any contaminants from outside of the disposable connector 

12. 

In an embodiment, the clamp 16 is a C-type clamp 
having an arm that is depressible between a first 
position that compresses tubing 15 connected in an area 

20 . 17 of the connector 12 in which the clamp 16 is housed 
when the connector 12 is connected to the transfer set 
connector 10. Of course, it should be understood that 
other clamping methods may be implemented by those 
skilled in the art. The important feature of the clamp 

25 16 is that the clamp 16 is functionally integrated in the 

area 17 of the connector 12. As a result, when a button 
24 of the connector 12 is depressed, the clamp 16 may be 
forced to a position that depresses the tubing 15 so as 
to prevent flow in the tubing 15 . 

30 As further illustrated in Figures 1 and 2, the 

connector 12, in an embodiment, is constructed from two 
portions. The connecting member 36 attaches to the 
transfer set connector 10 at one end and to the tubing 
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15 at its opposite end. Then, the connector housing 35 
attaches to the connecting member 36 in a conventional 
manner so as to enclose the tubing 15 and the clamp 16 
in the area 17 defined between the connecting member 3 6 
5 and the connector housing 35. 

The frangible 14 and the clamp 16 allow the 
user /patient to clamp the tubing 15 then break away the 
frangible 14. The frangible 14 is constructed and 
arranged such that breakage occurs slightly inside of the 

10 connector housing 35. This feature helps limit the 

irritation that could occur to the user/patient, such as 
a peritoneal dialysis patient. Additionally, the 
proximity of the clamp 16 and the frangible 14 reduces 
the amount of residual volume that can accumulate. 

15 In the preferred embodiment illustrated, the button 

24 is located on top of the disposable connector 12. The 
button 24, when depressed, occludes the tubing 15. The 
frangible 14 is then broken by holding the connected 
assembly 1 and snapping off the end of the frangible 14 . 

20 Referring to Figure 2, the transfer set connector 

10 and the disposable connector 12 are shown in the 
connected position. An opening 28 is situated at a point 
intermediate ends of the transfer set connector 10 . The 
opening 28 of the transfer set connector 10 may be opened 

25 or closed in any manner known in the art, thereby 

increasing and decreasing the fluid flow through a fluid 
path 46. 

An opening 28 is provided within a housing 30 of the 
transfer set connector 10 and an integrated clamp 26. 
The housing 30 is rigid and in a fixed position relative 
to the integrated clamp 26, which is both rigid and in 
an unfixed position. The integrated clamp 26 moves 
linearly from a point exterior to the outside of the 
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housing 30 to the inside of the housing 30 through the 
end 50. The opening 28 widens as the integrated clamp 
26 is retracted, increasing the flow rate of the fluid 
path 46. A ball 32 presses against a conical end 34 
5 leading to the opening 28 to create a mechanical seal 

thus clamping off the fluid path 46. An 0-ring 38 
located inside the housing 30 effectuates the seal, when 
the clamp 26 is retracted, the ball 32 retracts allowing 
fluid flow. Fluid flow can be increased by further 
10 retraction of the ball 32. Of course, other valving 

mechanisms, other than the ball 32, may be implemented 
by those skilled in the art. Alternatively, the transfer 
set connector 10 does not require a flow regulation 
mechanism. 

15 Referring now to Figure 3, the transfer set 

connector 10 and the disposable connector 12 are shown 
in an unconnected state. The transfer set connector 10 
has a hollow, tapered member 20 within the housing 30. 
The disposable connector 12 has a similarly-sized hollow, 

20 tapered member 22. Telescopic insertion of the hollow, 

tapered member 20 into the hollow, tapered member 22 
creates fluid communication between the fluid path 46 and 
the tubing 15 of the disposable connector 12. Sealing 
of the fluid path 46 occurs due to the differences in the 

25 hollow, tapered member 20 and the hollow, tapered member 

22, one member being rigid and the other member being 
semi-rigid resulting in a mechanical seal. 

The locking of the hollow, tapered member 20 to the 
hollow, tapered member 22 can be achieved independently 

30 of the sealing by use of an annular snap fit or any other 

method known in the art. The snap fit is designed to be 
activated after the seal has been established. 
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To further reduce the risk of "touch contamination", 
the transfer set connector 10 and the disposable 
connector 12 may be shrouded. If the transfer set 
connector 10 and the disposable connector 12 are 
5 shrouded, a groove (not shown) is located on the transfer 
set connector 10 and a bead (not shown) is provided on 
the disposable connector 12. If the transfer set 
connector 10 and the disposable connector 12 are not 
shrouded, then the groove is located on the disposable 

10 connector 12 and the bead is located on the transfer set 

connector 10. 

In Figure 3, a dual foam disinfectant system 18 is 
shown located in the disposable connector 12 at or near 
an end 40 of the disposable connector 12. At connection, 

15 the hollow tapered member 20 of the transfer set 

connector 10 passes through the disinfectant system 18. 
The hollow tapered member 20 can remain in nearly 
constant contact with the disinfectant during connection. 
Referring now to Figure 4, the disinfectant system 

20 18 is shown having a housing 48, a non-absorbent piece 

42 and a second absorbent piece 44. 

In a preferred embodiment of the present invention, 
the first piece 42 has no disinfectant, and is, 
therefore, capable of wiping a liquid or gelatinous 

25 surface dry. The second piece 44 has absorbent 

properties capable of incorporating a disinfectant for 
disinfecting a member that contacts the second piece 44. 
The type of materials used to form the pieces 42,44 may 
vary and may be implemented by those skilled in the art. 

30 In a preferred embodiment, open cell materials are used, 

such as foam, for the second piece 44, and closed cell 
materials are used for the first piece 42. Those skilled 
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in the art may, of course, implement other materials 
having absorption and wiping properties. 

In an embodiment of the present invention, the first 
piece 42 is adjacent to the second piece 44 in the 
5 housing 48. The housing 48 is constructed to prevent the 

two pieces 42, 44 from moving after incorporation in the 
housing 48. As previously mentioned, the two pieces 
42,44 may be formed as a single piece having at least two 
properties of absorption and wiping. 

10 In another embodiment of the present invention, each 

of the pieces 42, 44 may include a disinfectant. The 
first piece 42 has less disinfectant than the second 
piece 44 and is not absorbent. The second piece 44 must 
be capable of wiping the member containing disinfectant 

15 dry. 

At connection of the transfer set connector 10 and 
the disposable connector 12, the member 20 of the 
transfer set connector 10 is inserted into an opening 28 
and passes through the first piece 42 and then the second 

20 piece 44 of the disposable connector 12, at which time 

the member 20 is coated with disinfectant. Upon 
disconnection of the transfer set connector 10 and the 
disposable connector 12, the first piece 42 wipes the 
member 20 of the transfer set connector 10 dry. 

25 In another embodiment, as illustrated in Figure 5, 

a single piece 25 of material, may be implemented for the 
disinfectant system 18, instead of two separate pieces. 
Pursuant to the present invention, when a single piece 
is used, a first area 52 within the piece 25 contains 

30 little or no disinfectant and a second area 54 within the 

piece 25 contains substantially more disinfectant. The 
single piece 25 also includes an opening to receive a 
member for disinfection. 
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When the transfer set connector 10 is connected to 
the disposable connector 12 in the single piece system 
illustrated, the member 20 is inserted into an opening 
28 and passes through the first area 52 and then the 
5 second area 54, at which time the member 20 is coated 

with disinfectant. At disconnection of the transfer set 
connector 10 and the disposable connector 12, the member 
20 is retracted, and the first area 52 of the single 
piece 25 wipes the member 20 dry. 
10' Pursuant to an embodiment of the present invention, 

a method for using the connector assembly i during a 
peritoneal dialysis procedure is illustrated in Figure 
6. A first tubing 66 is in fluid communication with an 
interior of a bag 56 including a supply of dialysate 58. 
15 A second tubing or transfer set tubing 68 is in fluid 

communication with a catheter which is implanted in a 
peritoneal cavity 60 of a patient 100. The connector 
assembly 1 of the present invention provides selective 
fluid communication between lengths of tubings 66,68 
connecting the bag 56 to the peritoneal cavity 60 of the 
patient . 

Upon connection of the transfer set tubing 68 to the 
transfer set connector 10 of the connector assembly i and 
subsequent connection of the disposable connector with 
25 the first tubing 66, disinfection takes place with the 

absorbent and non-absorbent pieces within the connector 
assembly 1 . 

It should be understood that various changes and 
modifications to the presently preferred embodiments 
30 described herein will be apparent to those skilled in the 

art. Such changes and modifications can be made without 
departing from the spirit and scope of the present 
invention and without diminishing its attendant 
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advantages. It is, therefore, intended that such changes 
and modifications be covered by the appended claims. 
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WE CLAIM: 

1. A connector system for enabling fluid flow, the 
2 system comprising: 

a first housing having a first fluid pathway; 
4 a second housing having a second fluid pathway; and 

a ring having an opening, disposed within the second 
6 fluid pathway, the ring including a first section having 

absorbent properties and a second section having wiping 
8 properties, the first section containing a disinfectant. 

2. The connector system of Claim 1 wherein the 
2 second housing is constructed and arranged so as to 

prevent the first section and the second section from 
4 moving within the connector system. 

3 . The connector system of Claim 1 wherein the 
2 first section is adjacent to the second section, 

4 . The connector system of Claim l wherein one of 
2 the sections is dry. 

5. The connector system of Claim 1 wherein the 
2 first section and the second section are integrally 

formed . 

6 . The connector system of Claim 1 further 
2 comprising: 

an integrated clamp located with the first housing. 

7. The connector system of Claim 5 wherein the 
2 first member and the second member are substantially in 

constant contact with , the disinfectant until 
4 disconnection. 
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8 . The connector system of Claim l further 
2 comprising: 

a frangible operatively connected to the second 
4 housing wherein the frangible is detachable from the 

second housing. 

9. A system for disinfecting a connection, the 
2 system comprising: 

a first fluid pathway; 
4 a second fluid pathway; 

a connector that connects the first fluid pathway 
6 and the second fluid pathway, the connector establishing 

fluid communication therebetween; 
8 a housing within the connector, the housing 

including a ring, the ring including a first section 
10 without disinfectant and a second section with 

disinfectant; and 
12 means for receiving a member to be disinfected 

through the ring. 

10. The system of Claim 9 wherein the second 
2 section is foam. 

11. The system of Claim 9 wherein the first section 
2 and the second section are integrally formed. 

12. The system of Claim 9 wherein the housing is 
2 constructed and arranged to prevent the ring from moving. 
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13. A method for providing peritoneal dialysis, the 
2 method comprising the steps of : 

providing a first member in fluid communication with 
4 a supply of dialysate; 

providing a second member in fluid communication 
6 with a peritoneal cavity of a patient; 

providing a connector which, when attached, provides 
8 selective fluid communication between the first member 

and the second member; 
10 providing a ring within the connector, the ring 

including a first section with wiping properties and a 
12 second section with absorption properties; 

passing the first member through the ring at 
14 connection; and 

retracting the first member back through the ring 
16 at disconnection. 

14. The method of Claim 13 wherein the first member 
2 passes through the first section prior to the second 

section at connection. 

15. The method of Claim 13 further comprising the 
2 step of : 

allowing the first member to be in substantially 
4 constant contact with the second section during 

connection. 

16. The method of Claim 13 further comprising the 
2 step of: 

placing the first section adjacent to the second 
4 section. 
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17. The method of Claim 13 wherein the ring is 
2 constructed and arranged to include an opening in fluid 

communication with the first member. 

18. The method of Claim 13 further comprising the 
step of: 

providing a means for sealing a connection between 
the first member and the second member. 



2 
4 



19. A connector comprising: 
2 a housing defining an interior; 

a first piece having absorption properties located 
4 within the interior; 

a second piece having wiping properties located 
G within the interior, the second piece adjacent to the 

first piece; 

8 a disinfectant within the first piece; and 

an opening through the first piece and the second 
10 piece. 
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